The electric-field distribution of the cantor fractal circular charged body on the axis has been studied in this paper. The distribution curves of the electric field intensity and the inspection point are given by computer programming. The maximum point of axial electric field of the cantor fractal circular charged body is the same position as the common charged ring. Other points, however, changes significantly. The theoretical explanation is given.
INTRODUCTION
In the physics theory, the electric field properties of the regular shape charged body are usually emphasized. Nevertheless, there are many complex charged shapes whose electric fields need to be figured out to solve the practical problems. Considering the charged bodies with the same shape and different dimensions, the electrical characteristics are not the same. In this paper, the axial electric field properties of the ring with different dimensions (one-dimension) and cantor fractal ring (0.63 dimensions) are studied.
ELECTRIC FIELD PROPERTIES OF AN AXIALLY CHARGED RING ON A TORUS
As shown in figure 1 , the magnitude of the electric field intensity on the axis of a uniform charged ring with a radius of R and a charge of Q is given by
The magnitude of the electric field on the axis of the ring varies with the distance from the point to the circle. The radius of the ring R = 1, the charge Q = 1, and then programming by the Mathematica software, the image of the intensity of the electric field on the axis with the distance x is given in figure 2 . In the figure 2, the abscissa is the intensity of the electric field, and the ordinate is the distance from the point to the center. As can be seen from the diagram, the electric field intensity on the axis has a maximum value at x = 1 and then the field intensity decreases rapidly and approaches to zero. Helmholtz coil is based on this property.
ELECTRIC FIELD PROPERTIES OF CANTOR'S CIRCULAR CHARGED BODY ON THE AXIS
Cantor set is an important mathematical model in the fractal set, which was constructed by G. Cantor in 1883. Select a line segment of the euclidean length L 0 , divide the segment three, remove the middle section, and leave the two segments. Divide the remaining two paragraphs and divide again, each to remove the middle one, and the remaining four. This operation continues until it is infinite. Then a discrete set of points can be obtained, and the number of points tends to infinity, while the euclidean length tends to zero. A collection of discrete points obtained when an unlimited number of operations reaches the limit, as shown in figure 3 .From the connectivity, this set is non-connected, which has different properties from a line of euclidean space since the line is 1 dimension al. And according to the formula of dimension, the dimension of cantor set is calculated as:
Setting cantor circle according to the above method, as shown in fig. 4 , the electric field distribution on the axis of the ring charged body is studied. The radius of the ring R = 1 FIGURE 4. CANTOR RING.
and the amount of charge Q = 1. The electric field size distribution of the ordinary ring is related to the ring dimension. The R 2 + x 2 in the formula (1) is the distance length obtained by the Pythagorean theorem, so it has nothing to do with the dimension. By calculation, the index in the denominator can be obtained by 1+1/2. And this 1 is the dimension of the ring. The dimension of Cantor's collection ring should replace the ordinary ring's dimension by 0.6309. The relationship between the electric field and the distance from the point to the center of the cantor ring is given (2) When the radius r = 1 of the ring is assumed, the image of the formula (2) is obtained according to the programming. In the figure 5 the abscissa is still the intensity of the electric field, and the ordinate is the distance from the point to the center. It can be seen that when the ring has a fractal structure, its electric field intensity has a maximum at x = 1, and then decreases with the increase of x, and tends to zero. 
CONCLUSION AND DISCUSSION
In order to more clearly compare the electric field intensity distribution of the common ring live body and the cantor fractal ring live body, fig. 2 and fig.5 are compared in the same coordinate system, as shown in fig.6 .The abscissa and ordinate are the same as figure 2. It can be concluded that the electric field peak of the cantoring is obviously smaller than that of the ordinary ring, but the position of the peak is basically consistent, and the two electric fields will decrease and tend to zero after the peak. Before this intersection, the electric field intensity of the cantor ring is less than the ordinary ring, and the difference is the largest when the peak is at the peak. After that, the electric field intensity of the cantor ring is slightly larger than that of the ordinary ring, but it decreases rapidly and tends to zero. The reason of the strong electric field of the charged body of cantor fractal ring is because the charge distribution is no longer symmetrical. Although the total charge is constant, the contribution of each charge element to the electric field on the central point axis, the contribution of the charge to the axis is small, so the contribution of the electric field component on the axis is small. Because of the distance from the distance, the contribution of charge to the electric field is not significant, and also the electric field on the axis of the maximum after the change is not significant.
